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INTRODUCTOItY COMMENTS 

The imroduciory coiiuuculs will iiespond to the rejections of the latest office action. 
Following, each on a new page, aie all pending claims (including new claintis), remarks, and a 
conclusion. 

I. Response to Qlllce Action 

This section will respond to the rejections of the office action of March 6, 2003. 

A. Status of Claiiiiat; 

Claims 1, 3, 5-9, 12-15, and 20-34 are pending in the application. Claims 1, 6-7, 9, 12- 
15, 20-22, 24, 26, 27, and 30-31 were rejected under 35 USC 102. Claims 3, 5. 8, 23, 25, 28-29. 
and 32-34 were rejected under 35 USC 103. 

In the final office action of March 6, 2003, the Examiner cited a new reference. Luoh et 
al.. US Publication No. 2003/0017670. Applicants assert that all claims distinguished over Luoh 
el al. and all other cited references, as explained in the following i^marks. 
Claim 1 and Dependents^ 102fe) Reie ctioiii Discussion 

Claim 1 was rejected under 35 USC 102(e) as being anticipated by Luoh et al. Claim 1 
recites a method for making a transistor containing a gate dielectric structure, comprising 
providing a gate conductor; providing a channel; and providing, between the gate conductor and 
the channel, an oxide layer of the gate dielectric siruciure by an in-situ steam generation process. 

Referring to FIG. 2 of Luoh et a]., which pictuies a floating gate memory device, the 
Examiner correctly asserts that die region between source and drain 19 is a channel region and 
that oxide layer 13 is formed by an in-situ steam generation process. Examiner also states, 
however, thai control gate 17 is the gate conductor of a transistor. 

App No. 10/079472 . 2 
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The device pictured in FIG. 2 of Luoh et al. comprises a metal oxide semiconductor 
(MOS) transistor. A MOS txansistor, as is well known in the art, consists of a gate conductor 
separated from a channel mgion by an oxide, the channel region located between a source and 
drain. The conductivity of the channel is controlled by voltage on the gate conductor. 

A description of a MOS transistor is provided in Exhibit A> an excerpt from a standard 
text in this field, Operation and Modeling of the MOS Transistor, by Yannis Tsividis. In a 
section titCed ''Overview of the MOS Transistor," the text introduces the elements and basic 
function of such a device. Figure L20 in the excerpt (on page 35) shoves a MOS transistor, with 
a channel between the source and drain. The description of this device starts on page 34: 
The center part of the structure [the channel] is covered by an insulator (typically 
silicon dioxide^ which is often inferred to simply .is oxide) . . . 
A low-resistivity electrode, called the gdie, is formed on top of die oxide ... 
... if the gate potential is made sufficiently positive widi respect to oihcr parts of 
the structure, electrons can be attracted direi^My below the insulator ... The 
number of electrons in the channel can be varied through the gate potential . . . 
The g ale condu ctor, then, is sepaiated from the channelby an insulator, and voltage on 
the gate conductor controls conductivity of the channel. Thus in FIG, 2 of Luoh, the gate 
conductor, which is separated from the channel by an insulator and conimlfs current flow in the 
channel, is clearly floating gate 12, not control gate 17. The oxide layer 1 1 between the channel 
region and the gate conductor 12 was formed by thermal oxidation (see paragraph (0018] of Luoh 
et aL)> t\ot by an in-situ steam generation process. 

In embodiments of the present invention, in contra^^t, tlic ISSO oxide is between the 
channel region and the gate conductor. In HG. 1» for example, oxide layer 25 (along with other 
insulating layers, nitride layer 35 and oxide layer 30) is between a channel region (between 

AppNo. 10/079472 3 
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source and drain 20) and gate conductor 40. Similarly, in HGs 2a and 2b, ISSG oxide layer 56 is 
between channel region 58 and gate conductor 54. 

Thus Luoli ct al. fails to teach each and every limitation of claim I and its dependent 
claims 3, 5-8, and 28-29. 

C. SONGS Claims, 102(e> Retection: Discussion 

Claim 9, 12-15, 20-22, 24, 26-27, and 30-31 were rejected under 35 USC 102(e) as 
anticipated by Uioh. All of these claims ditectly or indirectly include the limitation that the 
device is a "SONGS device" (eg. Claim 9), a "SONGS semiconductor device" (eg. claim 24) or a 
"SONGS transistor (eg. claim 27.) 

Semiconductor nonvolatile memory devices that operate by storing charge fall largely 
into two categories: floating g^tc and SONGS. 

SONOS is a well-known terni of art. In a SONGS device, which typically operates a.s a 
memory cell, an oxide-nitride-oxide (GNO) dielectric structure separates a gate conductor, 
usually of silicon, from a channel, also usuaUy of silicon. The sequence of contiguous layers, 
silicon-oxide-nitride-oxide-silicon, gives the SONOS device its name. The term MONGS is also 
used to describe a variation on these devices, in which metal replaces silicon In the gate 
conductor. An example of a SONOS device appears in FlO. 1 of the present application. Oxide 
layer 25, formed by ISSG, is a tunnel oxide. Charge is stored in nitride layer 35. 

In contrast, in a floating gate device, as in FIG. 2 of Luoh et al., charge is stored not in a 
nitride later, but in an ciecuically isolated or "floating" gate, normally of silicon. The device 
pictured in FIG. 1 of Luoh ei al. is a floating gate device, containing nyaUng gate 12. 
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An excerpt from Volume 28 of Cx-News, a semiconductor technical information online 
publication from Sony Electronics^ is included in Exhibit B, In the second paragraph, this article 
gives an example of the terms ''SONOS", "MONOS" and "floating gate" as used in the art: 
Figure i comparer the MONOS and floating gate device structures. As can be 
seen ID Rgure 1 . the MONOS name comes diiectly from die structure of the 
device. (In the US. silicon i$ used instead ofmetal, and it is called SONGS.) In 
MONOS, charge h stored in traps in the nitride layer, wliich is an insulator 
siindwlched between oxide layers, and this stored charge is iised to record data. 
ThR MONOS device shown in Figure 1 of the Sony publication and the SONOS device of 
Fig. 1 of the present application both show a silicon channel, and, on the channel and in 
contiguous contact, an oxide layer, a nitride layer, a second oxide layer, and a gate conductor. In 
the SONY publication the gate conductor is metal, and in the present application it may be 
silicon. The Sony pubUcaiiot) notes both the metal (MONOS) and silicon (SONOS) gate 
conductor variations. Similarly, the present application notes that the SONOS gate conductor is 
"typically of polysilicon* metal, or a silicide" (paragraph [19].) 

it will be seen that the floating gate device pictured in Figure 1 of the Sony publication is 
essentially the same as the floating gate device in Fig. 2 of Luoh et al. In both, thei^ is a channel, 
then un the cliaiincl ciiiU in contiguous contact, an oxide, a poiysilicon floating gate, a dielectric 
layer, and a control gate. The difference lies in the dielectric between the floating gate and the 
control gate: In the Sony publication, this dielectric layer is a single layer of silicon dioxide, 
while in Fig, 2 of loioh, the dielectric comprises layers 13-16, which are oxide, nitride, 
oxynitride, and oxide layers respectively, all dielectrics. As noted in paragraph [0004] of the 
£)cscription of Prior Art in Luoh ct ah: 

App No. 10/079472 5 



Received from < > al4/30/D3 8:44:35 PM [Eastern Daylight Time] 



Rpr 30 03 0G:25p P*^ 



In conventional stacked non-volatile semiconductor memory devices, an 
insulaiing layer tor insulating a floating gate and a control gate from each other 
is a single layer of silicon dioxide ... 
In Luoh et al., the oxide-nitride-oxynitridc-oxide stack is developed to pix)vide better 

insulation between the floating gate 12 and the control gate 17, as the Description of Prior Art 

makes clear. 

Tlie Examiner asserts of die floating gate device pictured in FIG. 2 of Luoh ei al. that: 
... the device is a SONOS traa^istor 10=siiUcon, 13=oxide, 14=nitride, l6=oxide, 
l7=&ilicQn ... 

The fact that the Examiner is able to identify non-contiguous layers distributed 
thTX>ughout a floating gate device that coincidentally correspond to the contiguous layers of a 
SONOS device does not make the device a SONOS device. Tn fact, Luoh names and teaches 
against even using an ONO structure (paragraphs [0005] and [00061X the heait of a SONOS 
device, as insulation between the control' gate 17 and the floating gate 12, arguing that the 
structure becomes prone to pinholes and other problems as device densities increase. 

Additionally, claim 9 teaches a method for making a SONOS device, comprising 
providing a channel region; providing a first oxide layer on the channel region by an in-situ 
steam generation process; providing a nitride layer on the first oxide layer; and pioviding a 
second oxide layer on the nitride layer. An embodiment of this structure isallusu-ated in FIG, 1 
of the present application. 

Several factors^ including the dictionary meaning of the word *'on" C*Used to indicate 
\ / position above and supported by or in contact with " is the first definition found in the American 
\Heritage Dictionai y), the drawing of FIG. 1> and tlie well-known structure of a SONOS device. 
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give clear indication that the layers recited in this claim are contiguous, not distributed as in the 
reference. 

Thus Luoh et al. fail$ to teach each and every limitation of claims Claim 9, 12-15, 20-22, 
24, 26-27, and 30-31. 
D, 35 use 103 Rejections: Discussion 

Claims 3. 5, 8, 23. 25, 28-29, and 32-34 were rejected under 35 USC 103 as being 
unpatentable over Luoh et al. 

The Examiner's 103 i^ejection of claim 3 is the following: 

^ t Regarding to claim 3, Luoh does not expressly disease the transisUir is a thin 
nim trausistur (TFT). 



No further elaboration is offeixjd. MPEP 2143 describes the basic requirements of a 



However, at the time the invention was made: it would have been obvious to one 
of ordinary skill in the art to use the ISSG dielectric structure of Uioh for 
intended use. 



prima facie case of obviousness: 

'I'o e,«itablish a prima facie case of obviousness, three basic criteria mast be met. 
First, there must be some suggestion or motivation, either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the 
art, to modify the reference or to combine reference teachings- Second, there 
must be a reasonable expectation of success. Finally, the prior art reference (or 
references when combined) must teach or suggest all the claim limitations. 

The teaching or suggestion to make the claimed combination and the reasonable 
expectation of success must both be tbund in the prior art, not in applicant's 
disclosure. 

As no atleropL is made by the Examiner to identify a suggestion to modify the reference. 
Applicantss submit that a prinw facie case of obviousness h-^^ not beftn fystiihlij^htvl. The Rame 
applies to the 103 rejection for claims 5. 8, 23, 25, and 28, which have the same rationale. 

The Examiner's discussion of the 103 rejection of claims 29, 32, and 33 is the following: 

Regarding to claim 29, 32-33, Ltioh discloses a transistor comprising a floating . 
gate I2jig. 2. 
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With no summary or conclusion. Applicants cannot determine what the Examiner intends 
to assert, and thus are unable lo addi^s it. 

Regardmg claim 34, this claim depends from claim 27» which teaches that the device is a 
SONOwS device. A.$ described in the previous section, the reference thus cannot teach each and 
every limitation of claim 34. 

Claims 1, 3, 5, 8, 23, 25, 28-29, and 32-34 are rejected under 35 USC 103 as being 
unpatentable over US Patent No, 5932484 to Iwanaga et al. in view of Luoh et al. 

Regarding claim 1, 23. and 25, the Examiner notes that Iwanaga et aL docs not expressly 

disclose an oxide layer formed in s^n in-situ steam generation process. The Examiner asscirts that 

the substitution of the oxide layer of Iwanaga et al. with the ISSG oxide layer of Luoh et at. 

would have been obvious: 

... because it would have created dielectric structure having higher withstanding 
voltage, lower current leakage, improved retention characteristic of memory cell, 
single- wafer process, and reduce iho «tuicTure stte&a taught by Luoh [0009] 
and [00101. 

The cited parngi-apha of Luoh et al, read as follows; 

[0009] It is another objective of the present invention to provide a method for 
forming a gate dielectric stack of silicon dioxide/silicon niti ide/silicon 
oxynitride/silicon dioxide by a single-wafer thermal process. 

lOOlO j n is a further objective of ihc present invention to provide a method for 
manufacturing a semiconductor m.eraory device with a gate dielectric stack, 
which can reduce the structural stress. 

Applicants find no suggestion here to replace the oxide of a dielectric structure interposed 
between a gate electrode 4 and a channel of a TFT device (as in Fig. ia of Iw^anaga et al.) with 
the oxide of an oxide-nitridc-oxynitride-oxidc diclecti lc sUucturc interposed between a floating 
gate 12 and a conti-ol gate 17 in a floating gate memory device (as in Fig. 2 of Luoh et al.) As 
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these oxide layers exist at different lcvel$ in distinct stacks in unrelated devices, Applicants 
believe such a siihstittiHon is in no way obvious. 

The 103 rejection of claims 5 and 8 rely on the same cited paragraphs, [0009J and [0010], 
to suggest that it would have been obvious to replace the oxide of Iwanaga et al. with an ISSG 
oxide created at a temperature ranging from 600 to about 900 degrees C, and annealing the oxide 
layer in a nitric oxide atmosphere. As before. Applicants find no such suggestion in these 
paragraphs. 

Regarding the rejection of claims 28, 29, and 32^33, the Examiner <isserts: 

Regarding to claims 28» 29, 32-33, Iwanaga. disclose ilie method wherein the 
transistor is a SONOS transistor, having a floating gate. 

Applicants cannot accept tliis characterization of the device disclosed in Iwanaga et al. 

As described earlier, a device is either a SONOS device or a floating gate device, and thus cannot 

be "a SONOS transistor, having a floating gate." While Iwanaga et al. do not use the term 

SONOvS, the referencft does leach a gate conductor separated from a channel by a silicon oxido- 

silicon nitride-silicon oxide sandwich, apparently the elements of a SONOS stack. But 

Applicants find nothing in Iwanaga et al. that could in any way be construed as a floating gate. 

Thus hvanaga et al. and Liioh et al, cannot teach each and every limitation of those claims. 
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